Adipose-derived stem cells and BMP2: part 2. BMP2 may not influence the osteogenic fate of human adipose-derived stem cells.
Although recent studies have proposed that human adipose-derived stem cells (ASCs), together with BMP2, can heal critical-sized bony defects, a companion study in this issue suggests that ASCs may not respond to BMP2 in vivo. To examine why this may be occurring. ASCs were treated with BMP2 and the cells' in vitro osteogenic capacity assessed along with the canonical BMP2 signaling pathway. In vitro treatment of ASCs with BMP2 had no consistent and significant effect on matrix mineralization or their expression of several osteogenic markers. Consistent and significant changes to Smad1/5/8 phosphorylation levels were also not observed upon BMP2 induction. The removal of dexamethasone from the BMP2 induction conditions had no effect on the observed results nor did stimulating ASCs with BMP2 from an alternate source (INFUSE; Medtronic, Minneapolis, MN, USA). In addition, no BMP-induced nuclear translocation of Smad1/Smad4 complexes could be discerned, suggesting that the canonical BMP2 signaling pathway may not be functional in ASCs. Interestingly, three downstream BMP2 pathway genes, distal-less3 (dlx3), distal-less5 (dlx5), and osterix, were not expressed in BMP2-induced ASCs, calling the utility of BMP2 induced in ASCs into question. The results of this in vitro study were consistent with that of our companion in vivo study that suggests a lack of effect of BMP2 on the osteogenic capacity of ASCs. Taken together, the data from both studies suggest that ASC osteogenic differentiation may not be influenced by BMP2. Consequently, combining BMP2 treatment with adult stem cells, like ASCs, may not be a viable strategy for bony healing.